Background: To test the effect of Choice, an interactive tailored patient assessment (ITPA) tool on the number and types of symptoms addressed during consultations with cancer patients, cancer patients' active participation during consultation with clinicians, and clinicians' responses.
Introduction
The communication between patients and clinicians is sometimes experienced as rather challenging. One explanation is that clinicians often fail to incorporate the patients' perspectives into the consultation, which may lead to misunderstandings and contrasting expectations for patients and clinicians [1] [2] [3] . Cancer patients generally desire quite a lot of information [2] , and actively involving cancer patients in the consultation has repeatedly been documented to promote positive patient outcomes such as reduced anxiety [2] , increased satisfaction with care [4, 5] , adherence to treatment [6] , and quality of life [5, 7] .Well established methods to involve the patients have been to conduct interviews or give the patients prompt sheets, questionnaires, or other paper and pencil assessment tasks prior to the consultation. Recently, electronic alternatives have been developed to assist the patients in bringing their illness experiences and perspectives to the table. One example is Choice, an interactive tailored patient assessment tool (ITPA) [8, 9] developed by the last author (CR).
There are several advantages to electronic assessment tools. First, in contrast to paper and pencil assessments, which are standardized forms where the patients must respond to all items, the Choice ITPA is individually tailored to each patient's symptoms and problems, which means that the patients are only asked to respond to items that are relevant to them. By not being tailored to individual needs, standardized assessments might in fact result in little or unfocused communication about the symptoms that truly bother the patient, and thus impede proper information and interfere with symptom management relief [7, 10, 11] .
Second, the electronically based assessment summary can be easily integrated to the patients' personal records, which is a great benefit over both paper and pencil tests and interviews [7] . It is also available to clinicians in real time [12] .
Third, in clinical consultations, subsequently to responding to the ITPA, the clinician is directed towards what matters most to the patient based on the patient's indicated priority of care needs. It has repeatedly been documented that clinicians find some symptoms more difficult to introduce in the consultation than others [2, 13, 14] , and consequently, these issues might be left untouched. In particular, psychosocial issues are often avoided or not sufficiently discussed [15] . Failure to provide information may result in difficulties for patients in coping with their disease [6] . When symptoms are mentioned by the patient in the ITPA assessment summary, "permission" has been given for the clinician to bring them up in the consultation [15] . Finally, clinicians are expected to give the patients the best care possible, but at the same time, they have less time with each patient [16] . The Choice ITPA can be completed by the patients prior to the consultation and is an efficient way of gathering important information from the patients without taking up valuable time from the clinicians.
Previous studies that tested the Choice ITPA showed significant positive effects on patient care, reduced symptom distress, and reduced need for symptom management support in lymphoma and leukemia patients [8, 17, 18] . A recent paper testing the effect of the Choice ITPA on the emotional content of the consultations reported more cues and concerns uttered from patients who utilized the Choice ITPA prior to the consultation when both the clinician and the patient had the resulting assessment summary available during the consultation [19] . The aim of the present study was to test the effect of the Choice ITPA on patients' and clinicians' communication behavior in terms of symptoms addressed during the consultation when the patients completed a Choice assessment before the consultation at the point of care as compared with a control group with standard consultations. The specific research questions were as follows:
(i) What are the differences between the intervention group and the control group in number and type of symptoms addressed, measured by patient utterances about symptoms and problems? (ii) What are the differences between the groups in patients' active participation, measured by the type of patient utterances and frequency of initiation? (iii) What are the differences in clinicians' communication style when they have the assessment summary available, measured by the number and type of responses to patient utterances?
We hypothesized that (i) more symptoms and problems would be addressed during the patient consultations with clinicians in the intervention group compared with the control group; (ii) the patients would more often initiate and address more symptoms and problems during consultations; and (iii) clinicians would be more responsive to the patients' problems.
Method

Design
A quasi-experimental design was used to avoid contamination of the data. Data collection in the control group was completed first, prior to the staff's knowledge to the Choice ITPA. After the implementation of the Choice ITPA into routine practice, data collection in the experimental group was conducted. Random assignment to treatment and control conditions was not possible in this study because of the risk of contamination of treatment when clinicians become familiar with the Choice ITPA that may change their consultation style.
Sample and setting
A convenience sample of adult patients at two hospital wards and two outpatient clinics at a University hospital in Oslo, Norway was consecutively enrolled in the study. The patients were recruited when they were admitted for initiation of, or continuing treatment of leukemia, lymphoma, multiple myeloma, or testicular cancer, or for outpatient follow up within a year of treatment. We included patients if they were 18 years or older with adequate cognitive and language skills to read and fully comprehend the information given about the content of participation and the measurements used.
The clinician sample consisted of five physicians and 19 nurses who consented to participate. Clinicians were asked for participation based on their likelihood of working at the ward for the entire duration of the study, in order to reduce the risk of personal differences in communication styles influencing the results.
Sample size estimation
Based on a power of 0.8 and an alpha of 0.05 (twotailed), we estimated a required sample size of 100 patients per group with an effect size of 0.4 based on a two-tailed independent t-test. The effect size was chosen based on the pilot study of a recent randomized controlled trial testing the effects of the Choice ITPA on changes in symptom distress [8] .
Intervention
The Choice ITPA aims to improve communication between cancer patients and their clinicians in two ways: to help the patients express their symptoms and problems, and support clinicians in eliciting patients' perspectives in order to better help them address patients' individual symptoms and problems. On a touch pad computer, the patients indicate their problems, degree of distress, and prioritize the need for help from the care provider. The symptoms and problems in Choice are categorized in four main categories: "physical symptoms and discomfort", "pain", "things that are difficult to do", and "thoughts, feelings, and social relations". Each of these categories has several subcategories. Clicking a subcategory, for example, "nutrition", will trigger a subset of more specific symptom descriptions, for example, "lack of appetite" or "weight loss". The system then automatically creates a list of the selected symptoms where the patients are asked to rate distress of the symptoms on a scale from 0 to 4 (not bothersome to extremely bothersome) and prioritize their need for help on a scale from 0 to 10 (not important to extremely important). The assessment summary ( Figure 1 ) was given to the patient and the clinicians in the intervention group in this study as a supplement to the standard admission consultations with nurses for inpatients and the outpatient consultations with physicians. The detailed development of the Choice application in addition to validity and reliability are reported elsewhere [9] .
Procedure for data collection
The study was approved by The National Committees for Research Ethics in Norway and approved by the ethical board of the hospital.
Data were collected from outpatient consultations with physicians and admission interviews with nurses. For outpatients, the physician provided the researcher (LH) with a list of eligible patients, including diagnosis and purpose of consultation, 1 week upfront. The researcher called the patients who met the criteria for inclusion, explained the purpose of the study, and asked for their participation. Those who accepted to participate were asked to meet the researcher 20 min prior to their scheduled appointment, allowing time to sign the consent form and responding to questionnaires. Eligible inpatients who met the inclusion criteria were asked by the admission nurse if it was acceptable to be approached by the researcher, who then gave information about the study and asked for participation. Upon agreement to participate, the informed consent form was signed and some demographic questions were asked. In both groups, all consultations were audio-taped.
After data collection in the control group was completed, the Choice ITPA was introduced to the staff at participating units. This included teaching sessions with physicians to explain the purpose of the Choice ITPA with suggestions for how to use the assessment summary during consultations, and somewhat longer sessions for Effects of an ITPA on patient-clinician communication the nursing staff, as they were the ones who explained and asked the patients to use the Choice ITPA when admitted as inpatients. Because of physicians time constraints, it was difficult to standardize training sessions for all and some received less training than others. After clinicians had become familiar with the tool, the intervention group data were collected. Data collection was similar in the intervention group as in the control group, and in addition, the patients completed the Choice ITPA prior to the consultation.
Data management
The audio-taped consultations were coded in Observer Software 9 (Noldus Information Technology, Wageningen, The Netherlands) [20] by two independent and partially blinded coders. Although they coded consultations from both groups without knowing which consultation that belonged to which group, clinicians sometimes referred to the summary sheet during the consultation. Complete blinding was, thus, impossible. The coders were trained by two of the authors (LH, AF), until reliability between them was satisfactory (Cohen's kappa reported in Table 1 ).
Coding of communication
Consultation content was coded with Roter Interaction Analysis System (RIAS), which is one of the most commonly used systems for analysis of the patientprovider communication [21] . The coding system includes 39 categories divided in socio-emotional and task-focused elements, and both patient and clinician utterances are categorized according to specific criteria for each code. The codes are, with a few exceptions, identical for clinician and patient. For the present paper, only task-focused categories were applied, because socio-emotional communication has been analyzed in a separate publication [19] , applying a different method. Examples of coded statements are found in Table 1 .
The unit of analysis applied was an utterance, defined as "the smallest unit of spoken expression to which a meaningful code can be assigned expressed by each speaker throughout the medical dialogue" [21] . We categorized the content of each utterance into the five categories that compose the task-oriented part of RIAS; medical, therapeutic, lifestyle, psychosocial, and others. Utterances were coded according to RIAS criteria as provision of information, or open-ended or closed-ended questions. These categories were used to measure patients' active participation in terms of type and content of utterances. Initiation of symptoms was coded applying criteria from a recently developed system, the Verona coding definitions of emotional sequences (VR-CoDES), distinguishing who had initiated each utterance (patient or clinician) as described in the VR-CoDES manual [22] .
Coding of symptoms
To measure the number and type of symptoms addressed in the consultations, we used the symptom list from the Choice ITPA. The coders recorded each symptom within the Choice ITPA that was brought up in the consultations. To measure the reliability between the coders on this task, we calculated Pearson's r correlation (Table 1) .
Questionnaires
To test the potential confounding effect of negative affect on symptom report [23] , the positive and negative affect schedule (PANAS) was given to the patients before and after the consultation. PANAS contains 25 positive and negative emotions that the patients rate on a 5-point Likert scale from very slightly (1) to extreme (5). Reliability and validity has been reported as moderately good [24] .
Statistical analysis
Data were exported from Observer and imported into SPSS version 16 (SPSS Inc, Chicago, Illinois, USA), where all analyses were performed. To control for the potential effect of clinician characteristics, a mixed model approach was applied. All analyses of statistical significance were performed as Poisson regression analyses, with the number of utterances per consultation as dependent variable. The group variable (control versus intervention) and all covariates were entered as independent variables at level one and clinician at level two (random factor). In the first series of analyses, the group variable (intervention versus control) was entered as the only fixed factor applying fixed intercept. In a subsequent series of analyses, multivariate models were applied, controlling for the following covariates: age and gender of patients, gender and type of clinician, length of consultation, and pre-visit negative affect (NA) from PANAS. Effect size was calculated using Cohen's D. An effect size of 0.5-0.8 is defined as moderate [25] .
Results
Sample
There were no statistically significant differences in baseline characteristics between the control group and the intervention group related to socio-demographic variables and cancer diagnosis. A total of 239 patients were eligible for recruitment, of these, 212 were consented (88.7%). Because of technical problems, 19 of the tape recordings were rejected, leaving 193 consultations included in the analyses.
The patients ranged from 18 to 80 years of age with a mean of 49.07 (SD = 15.62). In the total sample, about 32% of the participants were female (34% in control group and 29% in intervention group). The majority of the patients were married (59.4%), completed high school (47.7%) and a mid-level income (between $35-70000 per year). The most frequent diagnosis was lymphoma (57%) and the least frequent was multiple myeloma (1.6%).
Research question 1: Number and types of patient utterances
We found a mean of 51.3 (SD = 26.6, MEDIAN = 47) patient utterances in the total of 193 consultations. The patients in the intervention group had significantly more utterances in total compared with patients in the control group with a moderate effect size (Table 2) . However, when breaking the utterances down in the five categories as defined by RIAS [21] , we found significantly more utterances in the therapeutic category only. No group differences were detected in the remaining categories (medical, lifestyle, psychosocial, and others).
More symptoms from the Choice ITPA were discussed in the intervention group than in the control group ( Table 2) . The corresponding effect size was moderate. When breaking down symptoms into the four main categories of the Choice ITPA, we found that more symptoms from the categories "pain" (small effect size) and "thoughts, feelings, and social relations" (medium effect size) were discussed in the intervention group. For the categories "physical symptoms and discomfort" and "things that are difficult to do", we found no differences between the two groups ( Table 2) .
Research question 2: Patients' active participation
In regards to utterances initiated by the patient, we did not detect any group differences. In contrast, we found significantly more clinician-initiated utterances in the intervention group (Table 3) .
We categorized patient utterances into information, open-ended question, and closed-ended question as defined by RIAS [21] . We found that patients asked significantly more closed-ended questions in the intervention group (Table 3) .
Additional analyses
To control for the effect of the duration of consultation on the differences between the intervention group and the control group, as well as potential effects of gender and type of clinician (physician or nurse), age and gender of patient, and negative emotions (NA) as assessed by PANAS, we applied a multivariate model with these variables as covariates in the second series of analyses. All significant main effects of group (the Choice ITPA intervention versus control) on communication were upheld. In addition, we found a number of significant effects of covariates.
First, the patients who reported higher NA prior to the consultation presented a higher total number of utterances (p < .01), and when breaking down utterances into the five categories as defined by RIAS, a higher number of utterances in the psychosocial category (p < .001). Second, older patients expressed more medical utterances than younger patients (p < .01).
Finally, we found different patterns of patient initiation. The patients with higher NA prior to the consultation initiated significantly more utterances than low NA patients (p = .001), and older patient initiated significantly more utterances than younger patients (p < .001).
Discussion
This study tested the effects that the use of the Choice ITPA had on number and type of symptoms addressed in clinical consultations with cancer patients, in addition to on patients' active participation and on clinicians' communicative behavior. To the best of our knowledge, this is the first study testing the effect of an ITPA on patient-clinician communication. Our main findings that the patients in the intervention group asked more questions indicate that they are more active participators in the consultations. Our findings also suggest that when the clinicians had access to patients' reported symptoms at the beginning of the consultations, more symptoms were addressed. These findings have great clinical importance. Previous studies suggest that the patients who ask more questions also receive more information, which improve their psychological well-being [2, 26] . Given this, our findings suggest that the Choice ITPA contributes to patients' active participation in consultations.
We expected more utterances to be initiated by the patients when utilizing the Choice ITPA, but found on the contrary that more utterances were initiated by the clinicians. One explanation for this could be that consultations were mainly conducted by the clinicians, which would make it more natural for the clinicians to bring up problems and symptoms that they had read in the assessment summary. However, the problems were reported by the patient in preparation to the consultation, and might not have been brought up by the clinician unless the patients indicated it on the Choice ITPA first, which to some extent would make it patient-initiated after all. According to previous research from Detmar and colleagues [15] , some patients prefer an approach where the clinicians are the initiators, particularly regarding family and social life. Two of our findings might at first seem contradictory and require further elaboration. On one hand, we found no difference between the two groups in the number of patient utterances in the RIAS category "psychosocial", whereas we, on the other hand, found that significantly more symptoms in the Choice category "thoughts, feelings, and social relations" were discussed in the intervention group. The explanation for this apparent contradiction is the fact that the number of psychosocial utterances per consultations was quite small in both groups. Nevertheless, significantly more of the consultations in the intervention group included a psychosocial discussion, however, brief. Actually, more than twice as many consultations in the intervention group as compared with the control group included at least a brief talk about issues regarding thoughts, feelings, and social relations, presumably triggered by the assessment summary of the Choice ITPA.
We also found that about twice as many consultations in the intervention group included a discussion about pain; again a finding with important clinical relevance. Pain is reported to be a major concern for cancer patients, and might potentially influence quality of life by reducing physical and psychological functioning if left untreated [27, 28] . The World Health Organization has developed guidelines for relief for cancer related pain that is reported to be effective [29] . However, lack of communication about the pain reduces the possibility of pain management [30] . The increased discussion about pain in the intervention group in our study implies that the Choice ITPA can contribute to important improvements in patients' symptom management.
Older patients presented more medical utterances than younger patients. We did not find any effect of age in any of the other categories, or in the total of all utterances. Although this does not imply that older patients benefit more from the Choice ITPA than younger patients, this can indicate that older patients are as likely to benefit from an electronic support tool as younger patients. Previous studies have also concluded that older patients and other vulnerable groups benefit from touch screen computer education [10] .
The increased number of patient utterances from patients who reported higher pre-visit negative affect seemed interessting, but was limted to utterances in the psychosocial category. Thus, distressed patients did not report more symptoms in other categories.
We found that the duration of consultations was significantly longer in the intervention group than in the control group. Still, all the main effects of the intervention were upheld when duration was controlled for. Given that, significantly more symptoms and problems were addressed in the intervention group, this can explain the longer use of time and makes it worthwhile. However, this was measured when Choice was recently introduced in the departments. A recent study reported decrease in symptom management support over time [8] , which indicates that consultation time may have the potential to decrease over time.
This study has a number of limitations. The first one is the chosen design, which did not randomize the patients to the control or intervention group. We did carefully control that the two groups were alike at baseline. However, although we did not observe any changes that occurred between the data collection in control and intervention group, we cannot exclude the possibility of such changes influencing our results.
Second, there is a potential sample bias in that clinicians who consented to participate in this study might be those who are most confident in their communication skills.
Third, although we attempted to include clinicians who were likely to be employed during the entire data collection period, some changes did occur. The five physicians were the same in both groups, but seven of the original 16 nurses had left the ward for different reasons between data collection in the control and the intervention group. We replaced three of the seven nurses, giving a total number of 19 nurses included. In order to control for the potential effect this change could have on our results, we performed multilevel analyses.
Conclusion
This study is the first to test the effects of the use of an ITPA on the communication patterns between cancer patients and clinicians. Our findings support our hypothesis that the patients would be more active participators in the consultation and that more symptoms are addressed. We did not find support to our hypothesis that patients would initiate more symptoms verbally in the consultation. However, the assessment summary from the Choice ITPA contains symptoms and problems that are indicated by the patient and that are brought into the consultation for the clinician to pick up on. Thus, the implementation of the Choice ITPA has succeeded in actively involving cancer patients in consultations with their clinicians, and in enabling clinicians to give more information.
